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Chemical and biological reactors, Including 
microreactors, are provided. Exemplary reactors 
include a plurality of reactors operable In parallel, 
where each reactor has a small volume, and 
together, the reactors produce a large volume of 
product. Reaction systems can Include mixing 
chambers (12), heatlng/dlsperslon units (14), 
reaction chambers (16), and separation units (18). 
Components of the reactors can be readily formed 
from a variety of materials. For example, they can 
be etched from silicon. Components are 
connectable to and separable from each other to 
form a variety of types of reactors, and the reactors 
can be attachable to and separable from each other 
to add significant flexibility In parallel and/or series 
reactor operations. 



(A1) 




Data supplied from the e5p@ce/}ef database — Worldwide 



http://v3.espacenet.com/publicationDetails/blbllo?aciiacent=true&KC=T&date=20... 2009/03/19 



m)B*mmir (jp) 02) ^ ^ ift ^ ^ (a) 



J^^2003- 526359 
(P2003 - 526359A) 
(43)i^«B 9 ^ 9 B (2003. 9. 9) 



C12M 1/00 
B 0 1 J 19/00 

19/24 

B81B 1/00 



321 



PI 

CI 2M 
SOU 



1/00 
19/00 



C 
Z 



32 1 



48029 
4B064. 
4G076 



19/24 

B 8 1 B I/OO 



(^ 35 K) «((HlaR< 



(2i)a}Hjg# 

(86) (22}{tliaB 

(85)«)iR:s:%(i)B 
mmmmm 



4$Si2001 -566805(P2001 -666805) 
¥^13#3^9B(2001.3.9) 
¥^4^9^ 6 0(2002.9.6) 
PCT/US 01/07679 
WOO 1/0 68257 
^m3*(i9MWB (2001, 9. 20) 
60/1 88. 275 
i|t^l2^a ^ lOB (2000. 3. 10) 
m (US) 



(71) ja«A mJJ-:^0-fey-th-X • a-^V-S'a > 

7;* U*'&«eB'^1>^a— fe«yy«01801. 

7/ U*-&«H;<7 y 7 *;1':X7^«94808, 

- 6400. ^-^-'t- 3107 

(72) «W# T^J^xyy. V-i' '5*^- 

7;^ U *^B^t>^a— fc !y«02139, 
^r^r'yyJ'. b>:i!fA^Xhy-h 
28, ^^yt- 1 

(7i>mA ^m± tt* -* (J1-6«) 



(B4) [«W0«J«il V'firay7i'^'- 



(67) mm 

■r-f*'nU7i'^'-!£^trfl;^Xtt4«i*WS«S8 (U 

*S"r«. (12). tam/^m 

m (1 4) , s*a (1 6) , mm (i 6) 

T?*D, i<E5«ftt^/X>4lt?IITfi!)Kl5ffl<0*P«lfc*lS«i: 




(2) 1^^2 0 03-5 26359 

1 <DS)S§§o 

m 1 o^CTo 



(3) ^^2003-5 26 3 59 

[iisi^js 1 4 ] ig-^a - y h A^sis^::^ H Kmmmx^ ^m^m 9-13 

m^mi 7] APfcx s;Sf-A'y/^-<DXPfcg^m^*tiipi:*Wb. 
1 - 8 ©Mn*^©£OTo 

imMl 8] APi:> SJ!S^^y^^-OAP^»^^Rrtg^/iJPi:^Wb 

[ilM 1 9] APiP.-'j' h*^ 1 ooAPils ^©AP'NjJSi^cJiJi^^nrc^tif 
[W5}^«2 0] APi:> J5J5S^^:^^^-OAPfcgJ^RTt6*mPi:*WU 

[m^]R2 1 ] m • .y h 1 0©APi:^ ^©APtCigM^n/c 

m^m 2 2] 1 ooM^^+ y^^- t^uLrcmm(oxn^^ u ^©^^ 

h©^l?5((DaiP*^SJiS8gOAPtc^i^Rlt|-efe!5. *^oAn^ • h 



(4) #^20 03-5 263 59 

mm 3 0 'ccsjatciiM-r-s J; e jc^i^^ is^^nTv^s^sKs i s - 2 2 © 

Sil5}^]S2 4 0SCTo 
2 

t^mM2 exit 2 7<DSCTo 

[«]^ 2 9] AP*^?. WMttlP^Mn5»i:ig-r S J; 5 fcHA^nfc^ 

1 mm t . ^f&^mmmmm^mmimMt^mmo^m 2 mm t -^mt^m 

M2 8<0S/S#§o 

[|t^]H3 0] U T?Sii#WP*V S^S^-v V TUW^ U i^i- i^;l/-rsfc:i6 



(5) <f^2 003-5 2 63 5 9 

im^m 3 5 ] miKimt^^ a li^^n^ii^^ < h i o o ^osfs^^ 

S 3 3 OSliS§&o 

y-'^-J&e^ SiHAl<3^ 3 3 OSlSfgo 

3 7 ] M^Jtcf^Ki-r ^ J; 5 mf&-^nrc<i^rji < i: 1 1 , 0 0 0 ^cDSJiS 
^■v y^'i-^BX^mM 3 3 (DSOTo 

cm^« 3 8 ] mnKwmt^ ^ o mmtntc^i^rj: <t^io, o o o 
y^'^-'vitmmxit^'^mfi^m^mmL : ^ lt 

m^m 4 3] ^i^^ < 1 1 o^©s^s^•\' y^'i-'uM.mcit^mxii^mm 
n t ^-^tsmMm 3 9-4 2 ©^nA^©:^s„ 

im^T^ 4 4] < t> 1 0 0 ^©SlS^-\' y;^--z?M^JJcfl:^6<j5^tt4% 

; d t ^^tsmJ^^m 39-42 (oi^im^oiomo 

imsm 45] < i: 5 0 0 Oo^RfS^ y/^-"^M3^Jlc{b^WX«4!Hzi 
; ci t ^-^tsm^TM 3 9-42 (onni}^(o:^^o 

Clf5R]S4 6] «<i:fel. 0 0 0^©M/Sf-vy/^-*PM3?>JM^6^X« 



(6) ?$g200 3-5 263 59 

t^; ^ttsmsm 3 9-4 2 o^m-^coy^mo 
m^m 4 7] ^>3S: < 1 0 mmwmt^Ritt^it^Rjii^v^ o r. m 



(7) ^82003-5 26359 

(0 00 13 

o 

[0 00 2] 

m<om 

[0 0 0 3] 
[0 0 0 4] 

Ms xtt^*ff'ra<}:p}c:iafr$4afj:#*^©^i«) «s ^m. x^m 
. ±wmit^^xi>tmm^^mv\>t. -MtsfS^ (ur^ij?-) ^-etsi® 

[000 5] 

>Kil#i^ll5. 3 8 7. 3.2 9# (Foos6>: 1 99 5^2^7 0) Wi8e# 



(8) «f^2 0 0 3-5 263 5 9 

[0006] 

i^mn^^5, 9 8 5. 1 1 9^ (Zanz uc ch i B :. 1 9 99^1 

1 6 0) mmmit. mi^^mi':^'rl.x*^mm^^i7^4^t\^^R^^■^Jl^^^mt 

[00 07] 

^Sl^If^S. 6 7 4. 7 4 2-^ (No r t h r u p?> : 1 9 9 7^1 0^7 

^{b^jgjS. #tcDNA^-X©Si^: (M^tf3HU^-^-«iMfS (PGR 
) ) KMLXl^^o 
[0 0 0 8] 

^SlffrmS. 99 3. 75 0#(Ghosh&: 199 9^11^30 0) 
[00 09] 

mn73.ym(o^mm<om5o%:^^ib^o m^mmxcom^mn (r& 

D) ^g[©i^9 0%*W^-r^/Pi^-©Wc:a'^*nwSo 

[0 0 10] 



(9) 1#^20 03-526359 

Co 0 1 1] 

^t)\ o^^co J: a K mi) . -mmicm^commi- lom . 

[0 0 12] 

^1 :Kmmz':>i^x<Dm»wimma)Bm: mm<D^n 



OTR 

(nunoI/L- h) 




a* 

(psig) 


Viil 

(hp) 


(Btu/h) 


rF) 


150 


1 


]i 


5.0 


84 000 


40 


200 


1 


25 


4.9 


107 000 


40 


300 


1 


35 


7.1 


. 161000 


40 


400 


1 


35 


6.9 


208 000 


40 


150 


10 


15 


50.2 


8S4 000 


40 


200 


10 


25 


50.0 


1 078 000 


40 


300 


10 


35 


75.7 


1 621 000 


22 


400 


10 


35 


77.0 


2096000 


i 



c Charles, M. , Wilson, J. Fcrmentor Design ; Bioprossccc Engineering} 
Lydeisen, B.K., D'BHa, N.A., Nelson, K.L., i®*; 
John Wiley & Sons, Inc., New York, 1994 



COO 1 3] 



(10) 1^^20 03-526359 

(mixture dynamics) KJ^^^m^tmmoj^mtl^^ 

Co 0 1 4] 

[0 0 151 
[00 16] 

[0 0 17] 



(11) 1$5g2 0 03-5 26 3 59 

[00 18] 
[0 0 19] 

[0 0 2 0] 



02) 1fg2003-5 2 6359 

[0 0 2 1] 

fc46i, 0 0 0-1. 000, ooojgjciiip'rsiix i:n^®M9p{-^tca 

[0 0 2 2] 

:3rcx»y^y<^«nrcti) T'^tfrsiii:*^^^^, ^^mi^mmco^tjif'f-'f^ 
;l/o>J■^^®i^/J^^c:|R]^te.nT:i3^). cne)OMMo3ij&Jti:^ (M^nri/^ 

[00 2 3] 
[0 0 2 4] 



(13) 1^^20 0 3-5 263 59 

So o$t)> mmtn^c(ommmmvii, u-^. pm. SfS. ±^(Oimi)m 

[002 5] 

W^^pU7^J'j5'-1 0^&lfi:^iaT^to EaK:mBJ««fc^ti:. •3-- 

--Domi^LrcmMmm^f^ 20-26 ^-g-a^. rMjaf)r^»^»c: 

S?i 2 8 ^"&t?„ StcMf Si; a t^:. SJt$<r#^->>' h 2 OSitf 2 4 Jia:i'y 
h 1 4©±TlCff*^n^ rL:::y h 2 2]S^tf 2 6 lAar:^ h l 6 0±T^^«*^nT 

i/>So ^iiaziy h 1 8it±T(ommmmw=L=,y h 3 oso*3 z^&^n^n 

[0 0 2 63 

ms^pmu m-^=L=-y h 1 z^mmt^o ii^a^^y h 1 2«. w^^m 

[0 0 2 7] 



(U) ?#^20 03-5 26 3 59 

[00 2 8] 

- h tt> ^i3SEO^$>5r ^SJS«tf /Xti}5S#4^-i' U T^^ifXM ct<OV^ 

cDaiP5 2. :RmM(DAPi: i'OOtbpii(DMcr)Jg^^-\'y/^-5 4^^-8-1. 
. AP^ilLTii^«&^n^im®SJS«i*^^#:$-&S J: ^ fcafig^nSHB* 

(ic-e^ffl^ftis "^i&eg^i^^r' tits Rm'f-^y^^-mKMvxi^Wjs 
'oi^^Km'^^y''^-^m^tmKnLxm)x^^mm. wgg^iiv^ofc 

[0 0 2 9] 

1 U 'V t) s L < 1 0 0 v-r ^ a >; -y h 



(15) 1^^20 0 3-5 2 6 3 59 

[0 0 3 0] 

m©ifc^^i:-r2)^#:^^ (O2) ^«-r5o pH^&E^SfciiXhU 

-ju 1 o-fojb^-sefbi^ig (coa) t^t^mtt^o mos'OiDmmt 

}g^ii:^il^i:*^tf7'aX^m-rSo m#®XhU-AOrt©-o:S:. i/X 

^A^T?t5o T'PXff •?«tc«fi:&#^SRr^1?iio$>:5^}a (b u b b 1 

e) xim (foam) o4^«<*fc46> mmmm^'mttti^o 

X F U - A^f - -V y>'^-^4^ 5 21 1 J: D s 5 X h U -iA cD^-^tC o T 
yy^-^jlDji^SX hy-A©Wtctfn>'a*|:& (p 1 1 o n- 1 1 k e) lit 

c i: t,-et S < f S 21 i: f?#So 
[003 1] 

ii^m^L\,^i;jLTKtim(ommmmx*ii. aji.>; m 4a^ :^i5((DtHP6 

ST'PXCfeed b r o t h) ) A^^tJtvhU'V^XtcAD^ Z10^SS(^b 
U ^Xti. ^MLma 6 2^|qjA^3:^ilLfc?5l!l^tcX h U-A^W51glS 



(16) ?$S2 0 0 3-5 26 3 59 

n> ^LTX'i;^vy«n]rc}fS5l2 8tta:iy h 1 4©lg]iffci; t)M^nW5 

o mnmm 2 0 a. ^oisffiA^iifcMJjrL- h 1 4 o±ffl«ffiF^ Lia^-r s j: ^ tc 

, nr.^ h 1 4©±tceA^nTV^?»o ?i2 S^mmt^Tcif). h 2 0«)± 

[0032] 

XhU-A©^fiJt±. MO^-^ (03) ©<k5M-&©;fe46i;v^-5«kt){itPL 
C003 31 

[0 0 3 4] 

f(^«IWSi:i:*^-e^:5o ^©f^t>t)tc, (AP6 0 



(17) #^20 03-5 263 59 

o 

[003 5] 

OT^ 0 5;^MU Sa»rir:'yh2 2SLtf2 6^-a-W"rSSJSS^^y/^ ■ 
- 1 e^l^^^lgl-^^-ro h 2 ZRXfZ 6 its 0 4 tC^-Ta::! h 2 OlkXS 

2 4i:lm:l?35oTJ;<^ ar.>>/ h 2 2^ijg^S^•\'y^^- 1 6tD±ffi^jii^-rs 
, S*Sar:»y M 6tt. mP7 2^i5lJ<*i^M"rSAP7 0 ^n^omKM^ 

its K]it:^^'^y^^-(ommit 1 5 u u -y v^mTs x«fl&® J: ofgi/^sn*??^?? 

[0036] 
[0 0 3 7] 

X vrnM^uoh^-rnmc x*)ikm7 4 ic^mt-sHx:^ t). 7 - kx h u 



(18) #82 00 3-5 2 63 5 9 

CO 0 3 8] 
[0 0 3 93 

ntfs 1 *#M-rs fiSMSta-'y h 1 4 sjtsf-^ y^'^- 1 6 ^(j^fsmi 

[0 0 40] 

-J h 1 Btt.'ttips z^^giii^nsAPsofcs xu^^ut^mt^wmt^ 

h 1 8O02i^3g:^^tz:Hjl"r§J^^:^)^M*H/^^*^fe^o 1ii^±tO 
3^a^iiJ#t-5fci6fc«. EI-P^-rJ:9K:^K8 4^feS^^T% fcfcbar. 
•y M 83&^^ti:M)b^:&i/^J;^tuXy^y^"rsc:i:*^'e#. 

[0 0 4 1] 

^tc^>LfciiieaMi?ti^ MS 4W3 Qimm^ 4€>mmbrc-gp^ii-p 



(19) #^2003-5 263 59 

«y ha 0Xti:3 2 0ttiP9 0^/^LTnyx:^ (^LW:&V'>) it»JClaIlR$n> 
^ili^U ^{*liSJi> h 1 80AP8 0^a:^^y hS o:Rtf 3 2(D^-V'J 

rmmn 9 0 iiigM'rs;?)^ ^mssems 4&d*3 e ©?>jc<fc D^Rfrsnr 

[0 0 4 2] 

<Dim^w^\^. w&.^V3^Tcmt\t. m^i^sm'^tb^o -^-n^sp^xnw^ 

[0 0 4 3] 



(20) 1fg2 003-5 263 59 

[0 0 4 4] 
[0 04 5] 

00. 1, 000. ^L<aio. ooo{@(D';7^^-^M^ijWi6-rs<k9 

[0 0 4 6] 

. AnJ^^fitta^^y h 1 4tti2^M•^:Q:V^^i^*^feSo OtO. 

•^nxy h 1 2©tHP5 2tt. APS^/^^il:!-'^ b 1 4<t)AP6 0. Xtts W 



(21) 1^^20 0 3-5 2 63 59 

[0 0 4 7] ' 

[0 2] Ei2ti> 0 1 (D$/;^TA^iia*jiT^n/cOTW.9-rSo 

[1^3] El3ti> 0 1 <D'y7.Th(Dm.-^:x:=.y V^Wmt^o 

[0 5] 05tt. 01<O5/XxAOSJS^-\r>>'^-Oj£:^0'efeSo 
[06] 06ttx 01 ©^>Xxi:.©^I!llt3i-'y b<Di[J;:;'i:07?^So 




Fig. 2 



#$20 03-5 263 59 



[03] 




Rg.3 

[04] 




Fig. 4 



(24) 



#82003-526359 




J 



Fig. 5 



(25) 



f$^2 0 03-5Z63 5 9 




Fig. 6 



(26) ?$^2 00 3-5 263 59 

mm] Wl 4¥3^ 1 1 0 (2002. 3. 1 1) 

immmm^^ mmm 

[If M 3 ] SiiSf-v lO-^^^uVy h;P*?iTfeSI*:^ 
« 1 <0SCTo 

CmsR^ 4 ] S/S^ y-' 5 -x-^ ^ P U h fV^m^^^ S 
1 ©SOTo 

^ 1 (DSOTo 

:S 1 cDSJSSSo 



(27) ^^2003-526359 

So 

m^TM 1 6] ^^^^ yM-A^»OAnW 1 o<DttiP©M^c 1 0 vi* ^ 

1 ©SCTo 

m^m 18] AP s y^^-^o AP^?jii#«Mpr^^mp t^mh 

[nt^^2 0] APiis K{Sf-^:x^^^©APti:gjmtl^WPi:*WU 



(28) 1$^20O3-526359 

[liM 2 2] 1 o<D?g^f-\' y-'^- tmf^Lrcmi&<oxo^^ ^oig^ 

o 

[^^«2 6] APi:tfiPi:J&*U ^©AP*^S/iSf-v:y;^-<oaiPi:^M 

2 6 ©MJSggo 

[||^^2 8 j VH^ ' SJSf-^:/;^-oi±lP^^$m^^AP ; 4=- 

•V U 7Mi*:ffiP : AP*4^^ U 7SiC#:mPi:^i^'rS»^ ; RXf. AP*^eS!E 

^!f::^^-vy7tfiP^i5iins««#i:^Mt-sJ;ajcB*^nfc-t^-^xsiRl4l^ : ^fe^-^ 

[If ^31 2 9 1 AP>^^ S^MWP'NMnsiJii^cii^S^f S J: ^ icHAWcm 

^52 8©;R;s§go 



(29) ^82 0 03-5 263 59 

cm^js 3 6 ] miiz^mt^^ ^m^-^ntc^p-^ < a t, 5 o 0 ^bosjs^^? 

^^^^M-%€^'5lf^^3 3©gliStgo 

3 8 ] mnzimt^i: ^ m0.tnrc'P^j: < ^ t, 1 0 , 000 {@<ds 

iS^^y>'<-j&i(^lSI|:^]^3 30S^S§go 

ci»:a^]S 3 9 ] ^Mm^ 1 m 1 ^m<owm:^ u miKifprn-r^t ^m^&o 
c t ^^t^m^m 3 9 ©TSrtio 

[fS^iK 4 4] < i: 1 0 0 ffl® -v >'/^-TM^Jfc^b^6<)Xtt^'i4l 



(30) ^$^20 0 3-5 26 3 59 

CM^ 45] ^>3Q:<i:t500 «OS*S^-v yM-TM^Jtc:^k^6*)X«4tl 
[Mig 46] ii>^<i:t)i, 000 ii<DSf£;^^ :/-'^~-eM^Jtc{b^6^X« 

4 7] < 1 0 fflomcoib^Xii^ib^SfS^-e^o T> M 
#ifi(D/£4i)SV^K:TO*)#ttPrft6'P2&!5> =&>«ir*^ l Cm 1 ?feJ?l<0^^ftT?feSSJ?S 

mM 4 8 ] {b^Xti^^b^SCT^^:^^" AT' o T : 
tliPi:>fcWrs±WBS/Sf-vy>'^- : 



#82003-526359 



INTKRXATIONAI. SEARCH REPORT 


laemitloml ajpllcafka No. 




PCT/U501/07«79 



A. CLASSrnCATlON or SURTECT MATTER 

IPCO) :BOU. 3/O0: BOU WOO, 8/00, MH 

US a. ;f B«s B«u« SiiB^. 
AiBoidifli tp loxnatitmX Patoa OmiflaUcil (IPC) Of to tetfi Mllowl chulflcHte* ud tPC 



B. PiatPS gEARcngp ■ 

^fidmum donfflctfatiea uttM (s(&ulf]pitt9ii <jit«o ffrUcumd %y etauiflcQilAA sjvaMO 

U.0. > 431/99. )30. 117. 19«. 236. M US. 142. SIB. 196. 2W,m 
ft^^f^r^Mr.^ sewhU odier thin mtiloittndMiiqiMttiloito dal loe^docimciM tiBliPtodedlnihi Rdd» leueked 

B)B«tmfii0 (Uto bite MoaulU^ «iH«B tlw loimuiaiiUujiA {uoi of 4aU taM »ad. wlksrv prtfilleable. itarcb Urai Bsc4) 
Bui 99i >V«n; IWT team: «rinoi*«cior, atilf« cbimber, iccctioo diMntsr. eelliettflo cbuabif 



C 0OCVMBNT3 cOfCfllDBRBD TO gB WBVAWT 



US 5,639,423 A. (NORTHRUPetal) 17 Jons 1997, abstract, column 
4 line 49 - column 5 line 9; colum 6 Une 65-coliima 8 line 47« 

US 5.674J42 A (NORTHROP et aO 07 October 1997, abstract.; 
cotusm 1 Unea 53-65; cahima 2 line 36 • column 3 lino 4; 
DMcriptlon of Preferred Bmbodiment 

US 5»646.039 A (NORTHRUPctaJ) 08 July 1997. ahiuaci; column 
1 lines 52-64, colurna 2 line 36 - columa 3 line 4, Description of 
Prefcfted Bmbodiment 

US 5,856,174 A (LIPSHITTZ et al) 05 January 1999, Summary of 
Invention, column 16 ikes 2 * 65 



MO, 12, 14-18, 
24-245, 31-32 

MO, 12. 1448, 
24-25. 31-32 



MO, ]2, 14-18. 
24-25, 31-32 



140, 24-26 



U fc« of MifWhr {«lmM« 



4^ m4 rv«l Mafllit wii^ Oi •nifiMlJM Va itSU «siinto<4 

tMUMoi •( jm*i«*r f ikmiw; Ou tbUwi fc>v«^ 

v» ■» «■ nor* ^ivj^ 4«vn««. fWft «wMf-lm 
betel cbrim to « rtii««i iWW b • A 



Dtte of tlM wtaa] mplctkn of tfai Itft/mUftdl BUfdl 
2« APRIL 300) 


Dtf 0 Of iBiUlDf ol Ifte bSenstiODil itareb Rpot 

O8JUN20Q1 


Kuu <|K< atilbti tiUMi cT tte ISA/US 
CtninfBtoaer aPMCMW Md 'Grdiffuilf 

B«x?cr 

WMhfaiM n£. loul 
Anbiili No. 30S-S230 


BRJAN GORDOM 
Telcpboas T40. (799 909-0001 



PCT/ISA/SIO (lecond flicO) (loty 1991) « 



(32) 



#^2003-526359 



INTERNATIONAL SEARCH REPORT 



Imei >Ml ippBution Ho. 
PCTAJSOW07679 



C(COMiaaailoiO. DOCUMENTS CX»glPBRa> TO BB RglBVANT 



C*it$juy* Clufion of 6ocOT>a. wRh Infloawv wftew tppropitefl, of Die retewrt pmato 



Y 
A 



P.Y 



US 5,^6,472 A (CHATTBRJB8 et al) 02 Novembar 1999, column 
4 linos 47-56, coimuo 5 lines 43 - column 5 line 21, column 7 
linM 14-40. 

US 5.436.129 A (STAPELTON) 25 July 1995, column 2 lines 24- 
34, column U lines 2S-32. 

US 5,840.258 A (HYPPANEN) 24 November 1998» absiract 
column I lincj 42«32. column 2 lines 52-64, column 5 line 66- 

column 6 Hnc 50. 

US 5.393,712 A (HARDSTER ct al.) 21 January 1997, abstrwf, 
column 4 lines 54*63. column 5 tines 6-11 and 54«64 



US 6.043.080 A (LIPSHUTZ «t al) 28 March 2000, see abstract, 
coluntn 2. lines 14-63; column 4. Hnw 28-40; column 13 line 36- 
column 14 line 29. lines 53-57; column t3» lines 30-42, lino 65- 
column 16 line 6, lines 41-54; olumn IB. tines 1-20; column 20 
line 42-column 21, line 13 

US 6.171.850 Bl (NAOl^ <t al ) 09 January 2001, entire 
document 



I -10. 12 
17-18 
I, 24. 25 

1-38 
J-38 

MO. 24-26 
lUiO. 15-17 



Ponn fCrnSA/m («omtsai(ioa of leoond iliefiq QvOf 1998) * 



(33) 



1#^2003-526359 



INTBRKATIOKAL 8BARCH REPORT 



trtsr.rtcf'nsl appllcaiioa No. 
PCr/USOK07679 



Don I ObstfVAri«n» wticw c««rfa eW«t were ftniad tfoivmicftfihlc <Cai\«inaMia< 0/ i««m I Bi« •h««0 



Tdi Iffctnuicnt i«pon to M bwo csubBdml Ia nipoot of Mittln ebbir uider Ankfe nom fvr tto fcdbwhi itom: 
CbUzu Nos.: 

beause they retvie 10 rabfect mtticr dm tequUcd to bo icarcbcd by ihb Auuiorfi j, lufflny: 



I. Q CbUzu Nof. 



2. 



□ CUittu Not.* 
becauj^ ihey icitto lo purr of (ko Itf irmUwift) tppHcaiioo itel do not comply vUh Uiepmeribed icit^ncnu to ludi 



•n«sei« ihit (lonetfllogrul (ciemaiioral wiccb can be carried oul. ipe<in«ny: 



3L n CUim Kdi: 



0«K II Obtowtlool vhcrt ual7 of tnvnufoa U Ivddny (Caiiilfluittlon of iccro Jifgritifccai) 



Pleaio See Bxtn Shoot. 



t. n AJaIIr«iul«dadtfMom(ie»rthfettWWOilfiidypiddl^ 



X □ AsaJJseJirchiWBC(iliMcooMb«>Mitl»dwtaKweffortlwtlfyti«w«^^^ 
of iny iddiUord (eo. 

y, n At«^«ofl»oriter«q«rtdtddIdoo8l»irelifwM,wib»lyp»Mb>^ 
*^ oriy dioto cblim for vhloh fcei pdd. tpoeifleflfy cWmt Mw.: 



nn rioreqolmJ9ddHIoinl«a«aift«\v«i%iliiirtyp»Wbyibow»k»^^ Oaw«iue«:y. thb bttnwtojol forch report li 
^ fAiukted 10 lbs InvBMioo Um minlowd tn the dobni: )( U covered bf cliinu Nos.; 
I'M 



lUtn*fU «A Pfoc«ii 13] TTw »<Jaikirtal warch feci vwto occompoitfed fty ihe opplicanT » pioMrt. 

Q r(o pmol «ce«npud«d lh» |a>iMft of sijtfitiooil tcjKh teat. 



Form PCT/ISAiltO (eartinmlion «( Hnt llwctdl) Cluly I99S) « 



(34) 



t$^2003-5 2 63 59 



IKTORNATIONAL SEARCH REPORT 



I (ten Aal appllcMioa No. 
PCr/US0t/07«79 




BOX n. OBSBRVATIONS WHERG UNITY OP iNVENnON WAS LACKINQ 
Vus ISA fowod mpMpift Inv^itftm «s follows: 

Ihlf uoUmUoiv wtfaim roUotvli« toveMlott or sraupt oT Imwitlen UrhleU lie lUC so liokcd u to foini a stogtd 
invuolvc cottcpt ondcr PCT r*il* 131 1. In or(K- f*» td Unttiitom lo te sMitlied. ihe snpnyriiio aadiUoral icareh 
XtesfflUK topaU. 

QroQp f, cDimCO (nwn o a cfacmScal or Uoctenlul fuctor. 

Orovp U. cWm(«) 39-46. drawo lo a mahod of canyloj ou t ehewkal or Wotofilcal rtaedoo. 

Greop III. cUlm(i) 47. drawn to a clicnilcal or biochemical fudor tytUm. 
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PCT Rulo 13.5, ihey lack iho luoo or corrw poodiA« ipcdal ttehnJol ftjuwi for tte followlQg leasoas: Hif method 
of Oroip H doei AOl tvqslre tha ose oC • rciuor ikot eo«ipitsc»»«toaiberoocnpot»Wato» louicoof oalwnlotlcr 
Uolo^l atonlfs iBAteriil. and on oodit of tho ctoater for icleaM of a pradid of a dwmleil or biological naafoa 
f Avdvb^ ito sunii^ material; ml a coUbcOod cbnber OMuwoMtto (o the oudd of tbft leicdoa chutit»er. 

Tbo appwaiui of Otoiiju I aod IV do ott ccwfiriie a phitaa^r of rwcdoa diuabeti opcraUo in pwattal aa thai of tha 

mUkcA of Orou^ H' 

Tbo ippamw of Oioop I. ractbod of Oroop If. aod $y%\tm cf IV do twt eortpriia a loajt tao iodividwiod cbcailojl or 
UodufoJeal teacion ccnAfuaad anS «nai]««d for o^raUon lo fittM, and sepanUo to a ooo-paralb) opentlve auto 
ltd ra aitathatte to uch otber for opemfoa ia puaOd. 
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